Dolichol kinase activity in the developing rat testis.
Dolichyl phosphate concentrations, a primary factor in regulating the rate of N-glycosidically linked glycoprotein synthesis, are dependent upon a cytidine triphosphate (CTP)-dependent dolichol kinase. This study examines dolichol kinase in rat testicular microsomes and defines assay conditions. As with dolichol kinases from other tissues, addition of 2-mercaptoethanol increased activity 60%. Inclusion of NaF, an inhibitor of testicular dolichyl phosphate phosphatase activity, also resulted in a 38% increase in activity. Triton X-100 was necessary for phosphorylation of both endogenous and exogenous dolichol; however, concentrations of detergent in excess of 0.25-0.35% were inhibitory. A 2- to 5-fold stimulation of kinase activity was obtained by addition of 50-100 microM exogenous dolichol. The high level of nucleoside triphosphatase activity in testicular microsomes mandated the inclusion of high levels of uridine triphosphate (UTP) to protect the [gamma-32 P] CTP. Increasing UTP concentrations up to 50 mM resulted in increased product formation. A clear requirement for divalent cations was observed; 5 mM ethylenediaminetetraacetate (EDTA) abolished activity. The following order of cation effectiveness was observed: Mn greater than or equal to Ca greater than Cd greater than Zn much greater than Mg. Ten mM optima were established for Ca2+ and Mn2+; the presence of UTP, however, results in significantly reduced concentrations of free Ca2+. Ion combination studies demonstrated interactive inhibitory effects between Ca2+ and other stimulatory divalent cations. Addition of 2 microM brain calmodulin, in the presence of 10 mM Ca2+, resulted in a 75-100% stimulation of activity.(ABSTRACT TRUNCATED AT 250 WORDS)